Abstract. In this article the research of prospects of use of low-grade brown coal of the Talovsky Deposit of the Tomsk region as fuel for local power is carried out. The study is carried out by checking calculations of the steam boiler BKZ-220-100. The result of the study is to obtain data on the parameters of the boiler during the combustion of brown talovsky coal as the main fuel, as well as in a mixture with natural gas or Kuznetsk coal.
Introduction
Brown coal of the talovsky Deposit of the Tomsk region has the following characterized by high humidity in a wide range (20 % -60 %), low heat of combustion, large yield of volatile. Such parameters of brown coal indicate that this fuel is low-grade and its use is economically feasible only for the needs of local energy [1] .
The object of the study is a steam boiler with natural circulation BKZ-220-100. The boiler unit is operated at Tomsk SDPP-2.
The aim of the work is to study the parameters of the steam boiler in the combined combustion of brown talovsky coal and natural gas.
Initial data and research methods
Due to the wide range of moisture content of brown coal of the talovsky Deposit, using the methods of numerical simulation of combustion processes, the optimal for combustion in the boiler furnace BKZ-220-100 values of fuel moisture. Fig. 1 shows the temperature change in the height of the combustion chamber of the boiler under study when burning tall brown coal with a moisture content of 20-50% and Kuznetsk coal. 1 shows that the temperature distribution in the boiler furnace height depends on the humidity of the talovsky coal, i.e. as the humidity of the burned talovsky coal increases, the temperature in the area of the burner devices decreases. In addition, there is a similar pattern of temperature distribution in the combustion of talovsky coal with a moisture content in the range of 25-30% and Kuznetsk coal [2] .
As a result of numerical simulation of the combustion process of tall brown coal in the furnace of the steam boiler BKZ-220-100, the optimal range of fuel moisture was determined, which was 25% -30%. The conclusion of numerical modeling is the conclusion that the mathematical model of the boiler furnace BKZ-220-100 is suitable for further research. The obtained concentration fields of particles, water vapor and temperature regime in the combustion volume correspond to the accepted combustion scheme [2] . For further research, the selected coal with a moisture content of 25%.
The initial characteristics of the talovsky brown coal with a moisture content of 25% are presented in table 1. After determining the optimal humidity, the calibration calculation of the boiler BKZ-220-100 was performed for the burning of brown coal from the Talovsky Deposit, as well as mixtures of brown coal with natural gas and brown coal with Kuznetsk coal, which is designed for the boiler unit under study.
Calculations for the combustion of a mixture of coal is made as an alternative, as natural gas is more expensive fuel compared to Kuznetsk coal and its combustion is less costeffective. Table 2 presents the characteristics of natural gas, table 3 -characteristics of Kuznetsk coal. 
Results
The parameters of the boiler operation at the brown angle with a moisture content of 25 % are presented in table 4. Check calculation of the boiler during combustion in its combustion chamber of talovsky coal with a moisture content of 25 % showed that without the reconstruction of the heating surfaces the required temperature of superheated steam is not achieved.
The results of verification calculations for the combustion of talovsky coal with natural gas and Kuznetsk coal are presented in tables 5 -6. The test calculations of the boiler under study when using a mixture of talovsky brown coal and natural gas as a fuel showed that the required parameters of superheated steam are achieved at a fraction of brown coal in the range from 30 % to 50 %.
MATEC Web of Conferences
With a decrease in the proportion of brown coal below 30%. there is a danger of exceeding the temperature of the flue gases at the exit of the furnace over the temperature of the beginning of deformation of the ash of the brown coal. which is equal to 1180 ° C. The maximum share of brown coal in the fuel mixture at which the required temperature of superheated steam is reached is 50%.
The increase in the share of talovsky brown coal leads to a decrease in temperature parameters. however. the boiler efficiency increases. This is due to the decrease in the volume of flue gases and their temperature. Results of verification calculations of the steam boiler BKZ-220-100 at burning of a mixture of brown coal with project Kuznetsk coal (table 6) allow to draw a conclusion that the maximum share of brown coal with a moisture content of 25% in the mixture is 30%. With the increase of the share of talovsky brown coal. the temperature parameters are reduced. due to the decrease in the heat of combustion of the mixture. Boiler efficiency increases by reducing the volume of flue gases and their temperature.
